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MULT-TEAM IMMERSIVE INTEGRATED 
COLLABORATION WORKSPACE 

FIELD OF THE INVENTION 

0001. This invention pertains to collaboration, and more 
particularly to providing an integrated collaboration work 
Space for teams of users. 

BACKGROUND OF THE INVENTION 

0002. In today’s global economy, teams of users may be 
distributed around the World. For example, one team mem 
ber might be located in Oregon, another in Australia, a third 
in Israel, and a fourth in Russia. That team members may be 
Scattered around the World introduces new complications 
into coordinating team efforts. 
0003. The most obvious complication is that team mem 
berS may not sit down together in a Single room without 
extensive traveling. Although theoretically possible for 
occasional use, arranging for all team members to travel to 
a single location to meet is often expensive, in money and 
especially in time. The cost of arranging travel for each team 
member may be prohibitive, and the time needed for travel 
and to allow the team members to acclimate to the local time 
Zone may often run into days. For projects with relatively 
short deadlines, the time cost involved in travel may often be 
the more prohibitive factor against travel. 
0004 But because the earth is divided into multiple time 
Zones, coordinating video-or tele-conferencing may be just 
as complex. For example, there is a 10-hour time difference 
between the Oregon and Israel. When it is 9:00 AM in 
Oregon, it is 7:00 PM in Israel. Factor in team members in 
other parts of the world, and it may be impossible to find a 
time to hold the meeting that is convenient to everyone's 
work Schedule. As a result, Some participants are forced to 
conference in to meetings at very awkward times. 
0005 The physical separation of team members has other 
affects beyond the inconvenience of Scheduling meetings. 
This is isolating: limiting interaction to e-mail and telephone 
conversations does not let team members get to know one 
another. This lack of knowledge about other team members 
may have an impact on individual and team performance, 
which costs money. It is important the team members know 
one another: for example, their strengths and weaknesses, 
their work habits, and their culture. 
0006 Further complicating everything is that users are 
often working on more than one project at a time. Studies 
have shown that, on average, users participate in 3-10 
projects at one time. Even if it is possible for a user to 
interact with team members of one project, Such interaction 
comes at the expense of interaction with team members on 
other projects. 
0007 Some tools exist to attempt to address the problem 
of dispersed team members. For example, Instant messaging 
tools provide ways to quickly communicate one user to 
another. Microsoft(R) offers several software products, 
including SharePointTM, Office, and NetMeeting(R). Share 
Point is a document management System. It allows members 
of a team to Share documents and other information. But 
SharePoint provides no way to connect multiple projects. 
For example, if a user wants to share a document acroSS 
three different projects, the user has to connect to each 
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project individually and add the documents to the project. In 
addition, the copies of the documents are not connected. 
SharePoint is also a hierarchical Software package: using 
SharePoint requires working from the “top” of the software 
down to the desired functionality. Microsoft Office is a set of 
Software programs, including Word, Excel, and OutlookE 
among others, for performing various tasks. And MicroSoft 
NetMeeting(R) is software that provides for network confer 
encing. (Microsoft, SharePoint, Outlook, and NetMeeting 
are either registered trademarks or trademarks of MicroSoft 
Corporation in the United States and/or other countries.) 
0008 Groove Networks(R, Inc. offers software that 
allows real-time peer-to-peer interaction. Groove Networks 
Software allows users to Set up groups, but is otherwise 
outside not workflow oriented. Groove Networks Software 
provides no interoperability, and no structure. 
0009 Documentum, Inc. offers eRoom, which is a docu 
ment management System, but it is little more than a 
document drop. eRoom does not provide for teamwork or 
multiple teams, and any functionality other than document 
management is an add-on to the basic eRoom Software. 
(Documentum and eRoom are either trademarks or regis 
tered trademarks of Documentum, Inc.) 
0010 Finally, ThinkDeskTM by Outhink, Inc., is a work 
flow tool. It acknowledges that users are Sometimes 
involved in multiple projects Simultaneously, and offers a 
drag-and-drop interface. But it does not allow users to See all 
of their projects at once. It does not allow users to be able 
to locate other team members, easily Schedule and manage 
meetings, or in general engage in activities that involve the 
entire team. 

0011 AS may be seen, all of these solutions are flawed. 
Some, like instant messaging, MicroSoft NetMeeting, and 
the software offered by Groove Networks, Inc., are dedi 
cated to individual tasks, and do not address the problem as 
a whole, or are entirely outside the Space of the problem. 
Others, like Microsoft SharePoint, Documentum eRoom, 
and Outhink ThinkDesk, are designed around a single core 
strength of the business offering the product. The other 
functionalities have poor designs and do not integrate well 
with the core product. Microsoft Office includes several 
different Software programs, all of which were designed and 
implemented Separately, without any concern for integra 
tion. Although offered now as a Suite and capable of 
eXchanging information between the individual Software 
programs, the individual Software programs were not origi 
nally designed to work together. Offering the individual 
Software programs as a Suite required creating “glue code' 
to allow them to work together. Except for Outhink 
ThinkDesk, none of these Solutions acknowledges that users 
may be working on multiple projects Simultaneously. And 
even Outhink ThinkDesk, while acknowledging the possi 
bility of multiple projects, does not let users work in all 
projects Simultaneously. 

0012. As an example of the lack of integration, consider 
the Situation where a user receives an e-mail message about 
a meeting. In MicroSoft Outlook, if the user drags the e-mail 
message onto the calendar tool, Microsoft Outlook will 
obligingly open a new appointment, for the meeting. But no 
fields of the new appointment are filled in: the user has to 
manually Search the message to find the relevant information 
and manually Schedule the meeting. 
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0013 In fairness to Microsoft Outlook, the program does 
offer a way to e-mail an appointment So that, upon accep 
tance by the recipient, the appointment is completely Sched 
uled in the recipient's calendar. But to Send the appointment 
requires digging through menus within the program in a 
non-intuitive manner for a rather buried feature. 

0.014. In addition, when a user is working with one tool, 
it completely dominates the user's attention. The user has no 
easy way to access other tools without completely diverting 
attention away from the dominant tool. The user also has no 
way to find out about actions occurring on other projects. 

0.015 These products all assume that a user works on 
only one project at a time. The 30 products offer no easy way 
to Switch between projects, or even recognize that a user 
might be involved in more than one project. 

0016 Finally, these products, to the limited extent that 
they offer any Sort of integration, are limited to integration 
in with their own tools. There is no way for these products to 
interact properly with Software written by others, or running 
on a different hardware architecture. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0017 FIGS. 1A-1C show systems for using in a collabo 
rative WorkSpace, according to embodiments of the inven 
tion. 

0018 FIG. 2 shows software used to implement the 
collaborative workspace in the system of FIGS. 1A-1C, 
according to an embodiment of the invention. 

0.019 FIG. 3 shows a collaborative workspace as used in 
the systems of FIGS. 1A-1C, according to an embodiment 
of the invention. 

0020 FIG. 4 shows details about the avatars of the 
collaborative workspace of FIG. 3, according to an embodi 
ment of the invention. 

0021 FIG. 5 shows details of a deliverable list for a 
project in the collaborative workspace of FIG. 3, according 
to an embodiment of the invention. 

0022 FIG. 6 shows details of a project schedule in the 
collaborative workspace of FIG. 3, according to an embodi 
ment of the invention. 

0023 FIG. 7 shows details of a data repository in the 
collaborative workspace of FIG. 3, according to an embodi 
ment of the invention. 

0024 FIG. 8 shows details of a tool palette in the 
collaborative workspace of FIG. 3, according to an embodi 
ment of the invention. 

0025 FIG. 9 shows details of a meeting list in the 
collaborative workspace of FIG. 3, according to an embodi 
ment of the invention. 

0026 FIG. 10 shows details of links to other projects in 
the collaborative workspace of FIG. 3, according to an 
embodiment of the invention. 

0027 FIGS. 11A-11E show a meeting room as used in 
the systems of FIGS. 1A-1C, according to an embodiment 
of the invention. 
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0028 FIG. 12 shows a personal workspace as used in the 
systems of FIGS. 1A-1C, according to an embodiment of 
the invention. 

0029 FIG. 13 shows details of a personal deliverable list 
in the personal WorkSpace of FIG. 12, according to an 
embodiment of the invention. 

0030 FIG. 14A shows details of a personal schedule in 
the personal WorkSpace of FIG. 12, according to an embodi 
ment of the invention. 

0031 FIG. 14B shows the personal schedule of FIG. 
14A rolled up, according to an embodiment of the invention. 
0032 FIGS. 15A-15C show an embodiment of the 
invention as used in the systems of FIGS. 1A-1C propa 
gating changes acroSS projects and creating conflicts, 
according to an embodiment of the invention. 
0033 FIG. 16 shows an embodiment of the invention as 
used in the systems of FIGS. 1A-1C resolving conflicts by 
prioritization, according to an embodiment of the invention. 
0034 FIGS. 17A-17B show a flowchart of the procedure 
for propagating changes acroSS projects in the Systems of 
FIGS. 1A-1C, according to an embodiment of the invention. 
0035 FIGS. 18A-18E show a flowchart of the procedure 
for rolling up two or more schedules in the systems of FIGS. 
1A-1C, according to an embodiment of the invention. 
0036 FIG. 19 shows a flowchart of the procedure for 
using an architecture in the systems of FIGS. 1A-1C, 
according to an embodiment of the invention. 

DETAILED DESCRIPTION 

0037. The hardware and software used to implement an 
embodiment of the invention may operate in accord with a 
client-Server model. The client hardware may be any variety 
of computer located convenient to the user. For example, the 
client may be a desktop computer, a laptop computer, a 
personal digital assistant (PDA), or even a terminal (with no 
local computing ability). The server hardware may be any 
variety of computer as well, although if the client is a 
terminal, the Server would provide the processing power for 
the terminal. 

0038. The Software on the client and server implement 
the embodiments of the invention described above. The 
Server Stores information about the project (and, by exten 
Sion, about other projects, possibly including projects to 
which the user is not a member). Projects are also sometimes 
called collaborative WorkSpaces. There may also be Several 
Servers, each Storing information about different projects, 
and as will be appreciated by one skilled in the art, the 
Servers may be used for other purposes as well. Additional 
Servers may also act as backup Servers to the primary, to 
ensure redundant copies of project information in case the 
primary Server fails or to provide additional processing 
power in case the primary Server is overloaded. If there are 
multiple Servers, each managing different projects, then 
typically there is a “telephone directory” Somewhere, iden 
tifying which project is stored on which server. This enables 
the client to communicate with each Server about projects 
Stored on that Server. 

0039. It will be appreciated that various technologies may 
be used to implement the “telephone directory” or various 
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embodiments of the invention. For example, “web services” 
type technology may be utilized to coordinate client and 
Server participation in a project. “Web Services, as the 
phase is used herein, describes a Standardized way of 
describing, discovering, and integrating network applica 
tions, Services and resources using open Standards, Such as 
World Wide Web Consortium (W3C) and Internet Engineer 
ing Task Force (IETF) standards, including XML (Exten 
sible Markup Language), SOAP (Simple Object Access 
Protocol), WSDL (Web Services Description Language), 
UDDI, UPnP (Universal Plug and Play), etc., over a net 
work, Such as the Internet or other network. Accordingly, 
these or other technologies may be used to describe and/or 
discover various components that may comprise one or more 
embodiments of the invention. 

0040. The server stores any information that should be 
centralized. For example, users may be members of multiple 
projects, and So the user's Schedule may affect multiple 
projects. Thus, the user's Schedule should be centralized. 
Similarly, documents that any team member may edit are 
stored on the server. On the other hand, data that does not 
change or that is pertinent to a Single user only may be Stored 
on the client, although it will be appreciated that the Server 
may be used to cache or backup a client's data. A perSon 
skilled in the art will recognize which data typically are 
Stored on the Server and which are Stored on the client. 

0041. The client and server communicate as needed to 
keep the user up-to-date on projects. The client stores the 
Software to carry out any commands requested by the user 
(although carrying out the commands may involve retrieving 
data from the server). The client sends messages to the 
Server to update data on the Server. For example, if the user 
blocks out Some time in his or her Schedule, the client 
communicates this information to the Server, So that the 
Server may propagate this change to other projects and users 
as needed. Similarly, the Server communicates with the 
client as needed. For example, if a change is to be propa 
gated to the user, the Server notifies the client about the 
change, So that the client may notify the user. 

0042. The client and server are connected via some 
communications mechanism. Often, the communications 
mechanism is a network, although a perSon Skilled in the art 
will recognize that the client and Server may communicate 
in other ways: for example, by being directly connected in 
Some manner. The network may be any variety of network: 
for example, Ethernet (either Megabit or Gigabit Ethernet) 
or a wireless network utilizing Bluetooth or any of the IEEE 
802.11a/b/g standards, among others. (The Bluetooth stan 
dard may be found at 
“http:#www.bluetooth.com#devispecifications.asp,” and 
the IEEE 802.11a/b/g standards may be found online at 
“http:#standards.ieee.orgicatalogifolisillanman.html” (to 
avoid inadvertent hyperlinks, forward slashes ("/") in the 
preceding uniform resource locator (URL) have been 
replaced with pound signs (“if”)). 

0043. In another embodiment of the invention, the hard 
ware and Software used to implement embodiments of the 
invention may be offer a peer-to-peer communication model. 
In Such a model, all information typically is distributed: 
there is no centralized location where data is Stored. The 
computers are networked in any manner desired, Similar to 
the network described above for the client-server model. In 
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Such an embodiment of the invention, the client computers 
communicate with each other directly, requesting data as 
needed. But a perSon Skilled in the art will recognize that the 
peer-to-peer network may include a Server, instead of being 
limited to client-client communication. The Server may act 
as a central hub through which communications between the 
clients pass, or it may act as a central repository, providing 
a centralized backup of data otherwise Stored on the clients. 
A person skilled in the art will recognize other ways in 
which a Server may be used in a peer-to-peer network. 
0044) For example, if a user wants to schedule a meeting, 
his or her computer Sends a request to all other computers in 
the network, requesting the Schedules of users. Once all 
Schedules are received, the user's computer then shows 
everyone's Schedules, allowing the user to Schedule the 
meeting at a time convenient to everyone. Once Scheduled, 
notice of the meeting is forwarded to all the other computers, 
So that the other team members are notified about the 
meeting. 

0045. In a similar manner, information may be sent 
without warning to a computer in the peer-to-peer network. 
For example, Suppose a user has completed an action in a 
project. That user's computer sends notice that the action 
was completed to the other computers in the peer-to-peer 
network. Other team members on that project may then be 
notified that the action occurred. 

0046 FIGS. 1A-1C show three computers connected 
according to embodiments of the invention. In FIG. 1A, 
computers 105, 110, and 115 are directly connected. The 
embodiment of FIG. 1A may be representative of a peer 
to-peer configuration where the computers are connected by 
a network. In contrast, FIG. 1B shows computers 105, 110, 
and 115 connected via network 120. FIG. 1B may be 
representative of a peer-to-peer configuration using a net 
work. Finally, in FIG. 1C, server 125 acts as a centralized 
location through which the collaborative WorkSpace oper 
ates. A person skilled in the art will recognize that server 125 
may be connected to network 120 of FIG. 1B, that there may 
be fewer or more than three computers, and other ways in 
which computers 105, 110, and 115 may be connected. 
0047 FIG. 2 shows software used to implement the 
collaborative workspace in the system of FIGS. 1A-1C, 
according to an embodiment of the invention. In FIG. 2, 
Server 125 is shown, Suggesting the client-Server model of 
FIG. 1C, but a person skilled in the art will recognize that 
any of computers 105, 110, and 115 may be substituted for 
server 125 in other embodiments. 

0048 Server 125 is shown including project workspaces 
205 and 210, and may include more project workspaces as 
needed. Project workspaces 205 and 210 are places where 
users may work together on projects. Server 125 also 
includes personal WorkSpaceS 215 and 220, which are places 
where users may monitor their projects and maintain things 
of personal interest. 

0049 Server 125 includes schedule combiner 225, which 
is responsible for rolling Schedules together. AS will be 
discussed further with reference to FIGS. 14A-14B below, 
multiple Schedules may be rolled together to present a 
combined view to a user. Server 125 also includes propa 
gation arrangement 230, which is responsible for propagat 
ing changes acroSS projects. Propagation arrangement 230 
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includes determiner 235, which determines user/project 
combinations and whether any conflicts exist, Schedule 
changer 240, which changes Schedules as needed when 
conflicts arise, and prioritizer 245, which determines relative 
priority between two projects to resolve conflicts. 
0050. An embodiment of the invention is a collaborative 
WorkSpace in which individual users may keep track of all 
of the projects on which they are working, and in which 
individual users may see the progreSS of the project as a 
whole. The embodiments of the invention enable team 
members to be easily found and to become organized. Work 
on the project is coordinated from a single work environ 
ment. The collaborative WorkSpace enables interaction with 
remote colleagues without necessitating communicating at 
awkward times. Team members may easily determine who 
is currently available, what the schedules of the individual 
team members look like, and who has done what on the 
project. 

0051. An embodiment of the invention includes project 
space 205, as shown in FIG. 3. Project space 205 provides 
a mechanism by which the members of a single project may 
(for example, visually) track progress in working on the 
project, keep track of the other team members, and coordi 
nate work and communication, among other functions. 
Among other elements, the project Space may include ava 
tars 305 of individual users, a place to drop deliverables 310, 
a team schedule 315, a data repository 320, a link to a 
meeting room 325, and a tool set 330. FIG. 3 also shows 
meeting list 335, links 340 to other projects, and link 345 to 
a user's personal WorkSpace. Each of these elements is 
discussed in turn below. 

0.052 Avatars 305, shown in greater detail in FIG. 4, 
represent the individual members (Sometimes called “team 
members”) of the project. For example, avatar 405 repre 
sents Alice Abrams, whereas avatar 410 represents Brian 
Barker. The avatars let individual team members know about 
the other members of the team. The avatars are customiz 
able, So that each team member may include the information 
he or she wants to include. Typically, at a minimum an avatar 
includes a picture of the team member, information about the 
team member's location, and the local day and time at the 
team member's location. For example, avatar 405 includes 
picture 415, and location, local day, and local time 420. 
Location, day, and time information may be useful in 
keeping track of Schedules as the earth rotates around its 
axis. When it is 3:00 PM in Oregon, it is 11:00 PM in Israel. 
Thus, Alice knows that unless Brian is working an unusual 
Schedule, he probably asleep at this time. 
0053. The avatars may also include any additional infor 
mation the user wants to make available to team members. 
For example, an avatar may include a Video or audio 
Segment of the team member, So that other team members 
may get a better feel for whom the team member is. Or the 
avatar may include a link to photos from the user's most 
recent vacation. For example, avatar 405 includes link 425. 
0054) The avatar may also include a (iconic) mood indi 
cator, letting other team members know how the team 
member is currently feeling. For example, if the team 
member is in his or her office and everything is fine, the 
avatar may include an icon showing a Smiley face. Mood 
indicator 430 shows everything is currently fine for Alice. 
But if the team member is sick, the avatar may include an 
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icon showing a Sad face, with a thermometer in its mouth 
and a hot water bag on its head. Or if the team member is 
currently asleep (for example, if the current local time is 
between 10:00 PM and 6:00 AM), the avatar may include an 
icon with eyes shut and “ZZZ's overhead, as shown in mood 
indicator 435 in avatar 410 for Brian. 

0055 Although the mood indicator may be changed by 
the user according to his or her current mood, the mood 
indicator may also be predictive. A predictive mood indica 
tor attempts to guess at the user's current mood, without the 
user actually indicating the mood directly. For example, the 
mood indicator may predict that the user is asleep outside of 
normal working hours (whatever is considered “normal” for 
the user, given his or her current location and typical work 
hours, among other factors). The mood indicator may iden 
tify the user as traveling, if the user's current Schedule shows 
him or her as traveling. The mood indicator may predict the 
user as being in a poor mood (or just plain angry) if the 
user's Schedule shows him or her as having work due in a 
short frame of time. (The mood indicator may also show 
gradations of anger, depending on how much work the user 
has due, and how short the time frame is for completing the 
work.) And there are other, less Scientific ways to predict 
mood that may be used: for example, horoscopes, bio 
rhythms, and analysis of the language used in e-mails Sent 
by the user. 
0056. This information may be presented in many ways. 
Although FIG. 4 shows the team member's location in 
avatars 405 and 410 using a simple text listing (in text), the 
avatar might include a projection of the earth, with the team 
member's location at the center of the projection. The team 
member's availability (i.e., whether the user is currently at 
work) may be indicated by having the avatar displayed in 
ordinary color versus being grayed out (the latter indicating 
that the team member is not currently available). And while 
the mood indicator described above is described as iconic, 
the avatar could also present the user's mood textually. The 
avatars (and, indeed, all components of the project space) 
may be responsive to events, So that, for example, the 
passage of the mouse over an avatar may change the 
information displayed in the avatar. A perSon Skilled in the 
art will recognize other ways in which avatar information 
may be presented to team members. 

0057 Although the term “avatar' has been used above, it 
should be understood that the avatars used to represent users 
are different from the standard concept of “avatar' as used 
for on-line gaming. In Some forms of on-line gaming, an 
avatar is present only when the player is connected to the 
game, to let others know about the player's presence. In 
other forms of on-line gaming, the avatar is present only 
when the player is absent, So that the avatar may act as an 
agent on behalf of the (absent) player. The two models of 
on-line gaming avatars do not coexist: that is, avatars are not 
used to both represent the player's presence and to act-as an 
agent in the player's absence. In contrast, the avatars of an 
embodiment of the invention represent the user at all times, 
even when absent, but do not act as an agent for the user 
when he or She is absent. 

0058 AS documents are completed and ready to be 
delivered according to the project, they are placed in a 
deliverables drop 310, shown in FIG. 5. The deliverables 
drop includes a place for each document to be delivered 
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according to the project. FIG. 5 shows deliverables drop 310 
with five document deliverables. Documents 505 and 510 
have already been placed in deliverables drop 310; docu 
ments 515,520, and 525 remain to be completed. Obviously, 
different projects will have different deliverables, in terms of 
both numbers of documents and their types. For example, 
one project might include three Microsoft Word documents, 
whereas another project might include one MicroSoft Excel 
document. If the types of documents are known in advance, 
the particular locations within the deliverables drop for each 
document may be templated, So that only a document of the 
correct type is placed in that drop. Templating deliverable 
drops may help ensure that the correct file is placed in the 
correct slot. For example, a template indicates that document 
515 is a Microsoft Word document: if any other type of 
document is placed in that slot, the project space may alert 
the user to the fact that the wrong document type was placed 
in deliverables drop 310. 
0059. The deliverables drop may be color-coded, to make 

it easy for team members to see what has been completed 
and what remains to be completed. For example, deliver 
ables that have been placed in the deliverables drop 310, 
such as documents 505 and 510, may be colored green 
(represented in FIG. 5 with a diagonal fill pattern), to 
indicate that the deliverables have been completed, whereas 
deliverables that have yet to be placed in the deliverables 
drop may be colored red, to indicate the need to complete the 
documents. Alternatively, red may be reserved for docu 
ments that are behind schedule, with Some other color (or no 
color at all) used to indicate documents that have yet to be 
delivered but are not yet due. In FIG. 5, document 515 is 
behind Schedule, and colored red, represented by the croSS 
hatch fill pattern. Documents 520 and 525, although not yet 
in deliverables drop 310, are not yet due, and are not colored. 
A person skilled in the art will recognize other color Schemes 
that may be used to facilitate document identification as well 
as monitoring associated actions, if any. 
0060. This color-coding makes it easy for users to 
quickly find out the Status of any deliverables. For example, 
Suppose that one team member is responsible for preparing 
a requirements document for the project, but another team 
member is responsible for the actual development of the 
product. The product may not (in theory) be developed until 
after the requirements are determined. So, the team member 
responsible for development waits until he or she sees that 
the requirements document has been added to the deliver 
ables drop. This lets the development team member know 
that the requirements are “finalized,” and that he or she may 
proceed with development. In addition, Since presumably 
the development team member would have been checking 
the deliverables drop regularly, if the requirements docu 
ment were late being added to the deliverables drop, the fact 
that the requirements document had been added to the 
deliverables drop would give the development team member 
incentive to begin development: he or she could delay no 
longer. 

0061 The documents in the deliverables drop may also 
be linked. For example, Suppose that the time has passed to 
complete the development of the product, but the require 
ments document remains unfinished. Since the product may 
not be developed (in theory) until the requirements are 
defined, it accomplishes little to let everyone know that the 
development document is overdue (except, perhaps, to fur 
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ther motivate the team member responsible for the require 
ments document). Thus, the development document, even 
though overdue, might not be color-coded as overdue, as it 
depends on the as-yet-incomplete requirements document. 
0062) The team schedule, shown in greater detail in FIG. 
6, as Suggested by the name, provides a Schedule for the 
team. Information in the team Schedule may be organized in 
several different ways. The first, and most intuitive way, is 
to show each team member's Schedule as it relates to the 
project. (That individual users might be involved in multiple 
projects, and therefore not available during times not Sched 
uled for the project, is discussed below.) For each team 
member, the time(s) he or she has worked and will work on 
the project are shown. This information may also be marked 
to identify work Status: that is, work that has been completed 
and work that is pending. Additional work Status informa 
tion may include work that is urgent versus work that is 
low-priority (or even, perhaps, optional). In addition, the 
work may be divided into different types of work: for 
example, meetings, travel, and “real' work. In a typical 
embodiment of the invention, color codes may be used to 
identify the different types of work and the status of the 
work, similar to the color codes used for the deliverables 
drop, as described above. 
0063 As an alternative, or as a Supplement, to team 
member's Schedules, the team Schedule may also display the 
State of different work phases. For example, there may be an 
initial Stage, a requirements analysis phase, a development 
phase, and a testing phase. Each phase may be assigned 
different time periods on the Schedule, according to the 
projected Schedule for the project. Work phase Schedules, 
like the Schedules of individual users, may be color-coded. 
0064 Schedule 315 of FIG. 6 shows both of these 
alternatives. Phases 605 show the various phases of work, 
and names 610 identifies the particular team members, along 
with the intervals when they are working on the project. 
Shading, as an alternative to color, in FIG. 6 represents 
different types of activities occurring in schedule 315. For 
example, interval 615 represents a time span spent on a 
particular phase of work, whereas interval 620 (with differ 
ent shading) represents a period when a team member (in 
this case, Alice Abrams) is actually working. 
0065 Schedule 315 also reflects action items. As dis 
cussed above with reference to FIG. 5, color may be used to 
differentiate completed, overdue, and future action items. 
For example, action item 625 is completed, action item 630 
is overdue, and action item 635 is due in the future. 

0066. The data repository, shown in detail in FIG. 7, acts 
as a central location where documents may be stored when 
not actively needed. For example, if the project has passed 
the requirements analysis phase and has begun development, 
the requirements analysis document may be Stored in the 
data repository. Of course, if the requirements analysis needs 
to change to reflect a reality not anticipated before devel 
opment, the document may be retrieved from the data 
repository, edited, and then returned to the data repository. 
(If needed, the document may also be retrieved from the 
deliverables drop, so that the deliverables drop includes the 
most current version of the document. In a typical embodi 
ment of the invention, the document in the deliverables drop 
is linked to the document in the data repository, So that 
changes made to either document are automatically reflected 
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in the other.) The data repository may be represented as 
having different “drawers,” such as drawers 705, 710, 715, 
and 720, each drawer acting like a folder. 

0067. The tool palette 330, as the name implies, is a set 
of tools that may be used by the team members. Shown in 
greater detail in FIG. 8, the tool palette may include tool 
Such as a chat or instant messaging tool, an e-mail tool, a 
Search tool, a meeting Scheduling tool, and a contacts list. 
Each of these tools acts generally as the name implies, 
although the Search tool does more than Search just docu 
ments. For example, the Search tool may enable team 
members to Search for other users (which causes the located 
user's avatar to appear in the project space), or to Search 
within playbacks of document changes from the meeting 
room for what changes were made by particular users 
(which lists documents changed by the desired user). And 
the meeting Scheduling tool lists all currently Scheduled 
meetings, So that the user may view details about the 
meetings, and allows the user to Schedule a new meeting. 
These tools may be implemented as an Application Program 
Interface (API), which provides users with access to the 
tools and allows for a way to modify the tool set (allowing 
for new combinations as new tools are added). 
0068. Because meetings are typically a regular occur 
rence, the meeting Scheduling tool may include a meeting 
list, shown in FIG. 9. The meeting list shows all currently 
scheduled meetings and provides a link 905 to the meeting 
Scheduling tool. The meeting list may be displayed in the 
project space as another component of the project Space. 
Completed meetings are indicated in FIG. 9 with a check 
mark, and other Symbols are used to represent important 
points. For example, document icon 910 indicates that a 
document is attached to the meeting, tape icon 915 indicates 
there is an audio presentation, and Video icon 920 indicates 
there is a Video presentation. Selecting these icons may open 
the related document, presentation, etc. 

0069. Another feature of the project space is the inclusion 
of links to other projects. FIG. 10 shows more detail about 
links 340. Rather than limiting the user's view to the current 
project, the project Space lets users keep an eye on other 
projects as well. For example, an individual user might be 
involved in Several projects at one time. Although the user 
might be working on one project, he or She might be 
interested in knowing about things happening on other 
projects. When Something important happens in one of the 
other projects in the background of the project Space, the 
user may be alerted to this fact. For example, the link 1005 
to the other project may flash briefly on Screen to catch the 
user's attention, then a pop-up may inform the user about 
what has happened. 

0070 The links to other projects also provides a quick 
way for users to Switch between projects. Rather than 
closing out the currently open project and then finding and 
opening another project, the user may simply Select the link 
to the other project. This one act Simultaneously moves the 
current project into the background, and brings the Selected 
project to the foreground. 

0071 Although shown in FIG.3 to be part of the project 
Space, a person skilled in the art will recognize these links 
340 depend on the individual team member viewing the 
project Space. Since each team member Sees links to other 
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projects of which they are members, and not other projects, 
each team member sees different links 340, even within the 
project Space. 
0072. In FIG. 10, four links are shown. Link 1010 
identifies the open project. Links 1005 and 1015 identify 
background projects. Link 1020 is currently unassigned. A 
perSon Skilled in the art will recognize that there may be 
fewer or more than four links, and that they may be used, left 
blank, hidden, etc. as desired by the user. 
0073. In contrast to the data repository, the meeting room 
shown in FIGS. 11A-11E acts as a place where documents 
in active use are Stored. The team members, all of whom 
have access to the meeting room, may all access and change 
the documents in the meeting room at any time. Documents 
in the meeting room are persistent: that is, as users enter and 
leave the meeting room the documents remain, capturing 
work as it progresses. 
0074. On feature of the meeting room is the presentation 
of all recent changes to documents. At a command, the 
meeting room may play back changes as a document pro 
gressed from an earlier State to the current State. This 
playback may show not only the actual changes made to the 
document (Such as insertions and deletions of text, insertions 
and deletions of graphics, and annotations), but also which 
user was responsible for each change, and from which 
locations and at what times the changes were made. This 
playback enables users to see the complete progression of 
the document, and gives them Some feel for what the other 
team members are thinking, Since the changes may be traced 
back to the individual users that made the changes. 
0075 For example, a user may press ore of buttons 1105 
to move forward or backward through time in showing 
changes in the meeting room. At the start (in FIG. 11A), the 
meeting room shows only document 1110. The first change 
(in FIG. 11B) is that team member Alice added picture 1115 
to document 1110. Information about the change, such as the 
name of the user and the date and time of the change, are 
shown in information box 1120. In addition, the user's 
avatar 1125 may also flash, to give the user a graphical 
indication of who was responsible for the change. 
0076. In FIG. 11C, Charles Cooper moves picture 1115 
to the other side of the page. Information box 1130 shows the 
date and time of the change (which may be local to the 
viewing user), and avatar 1135 flashes. In FIG. 11D, Eliza 
beth Edwards drops note 120 onto the document. The date 
and time of the change are shown in information box 1140, 
and avatar 1145 flashes. Finally, in FIG. 11E, Alice updates 
responds with note 1150, and adds another note 1155. 
Information box 1160 indicates the date and time, an avatar 
1125 flashes. 

0077. Another feature of the meeting room is the ability 
to post “action required' messages to other users. For 
example, a user may drag a document from the meeting 
room onto a user's avatar. This lets the Selected user know 
that they need to act on the document. This information may 
be sent to the user immediately (if the user is currently using 
the System), or may be saved until the user next accesses the 
System (as a long in message). (Dragging of a document 
onto the avatar posts an “action required” message using 
object-oriented technology, as described below.) 
0078. As should be apparent to one skilled in the art, the 
idea of dragging and dropping documents may be general 
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ized beyond the use described above within the meeting 
room. For example, a user may create a document on his or 
her personal computer, and drag that document into the 
meeting room. This adds the document to the data repository 
and places the document in the meeting room, So that other 
team members may view the document and update it, if 
desired. 

0079 The meeting room provides for the possibility of 
asynchronous meetings. AS discussed earlier, team members 
may be Scattered all around the World. Scheduling a meeting 
at a time that is convenient to Some users may be inconve 
nient to other users. Instead of Scheduling Synchronous 
meetings (that is, meetings that all team members attend), 
the meeting room Supports the possibility of asynchronous 
meetings. Users that may attend the meeting at its Scheduled 
time do so. Other users attend at a time that is convenient to 
them, even if not coincident in time with other users. The 
meeting is not closed until all users have made their con 
tributions to the meeting. 
0080. As an example, a meeting may be scheduled for 
9:00 AM-10:00AM PDT. All users that are available attend 
the meeting via the meeting room at that time. The meeting 
room captures the various contributions of the available 
team members. Then, team members in other time Zones, 
that were notable to attend the meeting at its Scheduled time, 
review the comments and contributions of the attendees and 
add their own thoughts. Eventually, all team members will 
have made their contributions to the meeting, at which time 
the meeting may be closed. 
0.081 Typically, the team members that are unable to 
“attend” the meeting at its scheduled time do so at their 
earliest opportunity. This means that meetings may be closed 
after approximately 24 hours under typical circumstances. 
But under unusual circumstances (e.g., meetings on Friday, 
or before holidays observed by some team member), meet 
ings may be kept open for longer, until all team members 
have had a chance to contribute. 

0082 Another embodiment of the invention is the per 
sonal workspace, shown in FIG. 12. The personal work 
Space 215 is similar to the project Space, including a similar 
feature Set. The difference is that, whereas the project Space 
presents information about a project (and all of the projects 
team members), the personal workspace presents informa 
tion about the user, acroSS all of his or her projects. For 
example, the avatars 305 shown might identify other users 
with whom the user has personal relationships. The deliv 
erables drop 1205 shows all deliverables for which the user 
has responsibility. The individual schedule 1210 shows the 
Schedule for the user acroSS all of his or her projects. 
Rolling-up the Schedule shows a timeline of the user's 
planned activities acroSS all projects. The data repository 
1215 provides access to all files on which the user works. 
The meeting list shows all meetings (across all projects) of 
which the user is a participant. A perSon Skilled in the art will 
recognize other ways in which the personal WorkSpace 
differs from the project Space. 
0083 FIG. 13 the personal workspace deliverables drop 
1205 in greater detail. Similar to the project deliverables 
drop discussed above with reference to FIG. 5, the personal 
deliverables drop 1205 includes places for deliverables for 
various projects for which the team member is responsible. 
Thus, documents 1305 and 1310 have been delivered, docu 
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ment 1315 (with a template indicating document 1315 is a 
Microsoft Word document) is overdue, and document 1320 
has not yet come due. 
0084 FIG. 14A shows the user's schedule 1210 split 
across three projects 1405. As with the project schedule 
discussed above with reference to FIG. 6, color or shading 
may be used to represent different activities. For example, 
the shading for block 1410 may indicate a scheduled meet 
ing, the shading for block 1415 may indicate work (other 
than a meeting), and the Shading for block 1420 may 
indicate a period of time spent traveling. 

0085 Merge button 1425 causes schedule 1020 to roll up. 
After being selected, the schedule looks as shown in FIG. 
14B. The three schedules are combined into a single sched 
ule, showing the user's complete Schedule in a consolidated 
view. The user may also select unmerge button 1430, to 
revert back to the original three-project Schedule View. 

0086. In an embodiment of the invention, the various 
components of the project Space and personal Space are 
implemented using an object-oriented Structure. That is, the 
components displayed in the project Space are instances of 
objects. (Although every effort has been made to carefully 
distinguish between objects and object instances in this 
discussion, it should be clear from context which term is 
intended, in case the word “instance' is unintentionally 
omitted.) For example, there is a user object, which is 
defined to represent the avatar. When a particular user is to 
be displayed in the project space, an instance of the user 
object is created. The instance is then populated with the 
appropriate data for the user, and the instance is added to the 
project Space. 

0087. One reason for using objects is that objects include 
properties and methods. Properties are fields that Store data. 
Methods are functions and/or procedures that operate on the 
properties of the object instance. By virtue of their invoca 
tion, a method implicitly operates on the properties of the 
instance to which the invoked method is attached. 

0088. The project space is constructed to allow users to 
connect any two (or conceivably more) object instances, 
causing the instances to interact. This connection is typically 
accomplished by dragging the instance of one object onto 
the instance of the Second object. For example, the user may 
drag an avatar instance onto the e-mail tool instance. Behind 
the Scenes, what happens is that a method associated with 
the e-mail tool instance is invoked, and receives as a 
parameter the instance of the avatar. By identifying the 
avatar that is passed as a parameter to the method of the 
e-mail tool instance, the project Space determines that the 
user desired to Send an e-mail message to the Selected user. 
The invoked method then creates a new e-mail message, and 
fills the new e-mail message with data from the avatar 
instance. The project Space then displays the new e-mail 
message, addressed it to the Selected user. 
0089. To achieve this operation requires the embodiment 
of the invention be tightly integrated. AS indicated above, 
each object has properties. All values that may be easily 
predicted may be drawn directly from either (or both) of the 
Selected objects, leaving the user to complete only the values 
that may not be predicted. For example, Suppose the user 
Selects to create a new meeting and drags that new meeting 
onto the team Schedule. The project Space may infer that the 
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user wants to Schedule a new team meeting. The meeting 
instance that is created may then include all team members, 
may access the individual Schedules of all of the team 
members, and may present to the user a list, either textually 
or (preferably) graphically, of all available time slots for the 
meeting. All the user has to do is include a topic for the 
meeting, Select an available time slot, and indicate the 
meeting's expected duration. Once done, the meeting is 
automatically added to the team Schedule, and to the indi 
vidual schedules of all team members. 

0090 The integration of the objects is part of the design 
of the architecture of the embodiments of the invention. Any 
objects added to the System have to integrate with all the 
other objects. By being tightly integrated, the objects are all 
capable of interacting with each other, Simplifying user 
operation. 
0.091 In addition, the integration may extend to software 
written by others, and software written for other hardware 
platforms. So long as the Software being used is designed to 
integrate with other Software (which means that interfaces 
and messages all conform to an agreed-upon format/design), 
integration is not limited to any particular Software vendor 
or hardware architecture. 

0092. As a further example, Suppose that the user wants 
to add a non-team member to the just-Scheduled meeting. 
The user may locate the non-team member's avatar (perhaps 
using the Search tool), and drags the avatar instance onto the 
newly defined meeting. This automatically adds the non 
team member as a participant in the meeting, and incorpo 
rates the non-team member's Schedule information to the 
meeting, So that the meeting may be Scheduled at a time 
convenient to all participants. 
0093. A person skilled in the art will recognize that 
connecting object instances does not have to be limited to 
one-way connections. That is, instead of the user dragging 
an avatar instance to the e-mail tool, the user might drag the 
e-mail tool onto the avatar instance. Reversing this connec 
tion accomplishes the same thing: it generates an e-mail to 
the other user. And the user may drag multiple object 
instances to another object instance, to generalize the con 
cept. For example, the user might Select and drag Several 
avatar instances to the e-mail tool (to send an e-mail 
message to all of the Selected users) or to the meeting 
Scheduling tool (to Schedule a meeting with a Subset of the 
team members). But if the order of selection of object 
instances may have a different result, then the results of the 
commands would not be Symmetric. 
0094. Another feature of the project space is the ability to 
propagate changes between projects. Consider the situation 
where there are two projects: project 1 and project 2. Project 
1 involves two users: Alice and Brian. Project 2 also 
involves two users: Brian and Charles. (Note that Brian is 
common to both projects). This situation is shown in FIG. 
15A: schedule 1505 is for project 1, and schedule 1510 is for 
project 2. ASSume that all three users are at the same 
location, So that there are no concerns about differing time 
Zones. Coincidentally, Alice and Charles are each trying to 
Schedule project meetings (meetings requiring the atten 
dance of all team members) for projects 1 and 2, respec 
tively. 
0.095 As shown in FIG. 15B, Charles happens to sched 
ule a meeting 1515 for project 2 on Mar. 18, 2003, from 4:00 
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PM to 6:00 PM, as shown in schedule 1520. This obviously 
has the first effect of changing Brian's Schedule, Since he is 
no longer available on March 18 between 4:00 PM and 6:00 
PM. But in addition, once the meeting for project 2 is 
scheduled, Brian is not available during that interval for the 
meeting for project 1. Thus, as soon as the meeting 1515 for 
project 2 is Scheduled, Alice Sees the change in Brian's 
availability on March 18, from 4:00 PM to 6:00 PM, in 
schedule 1525 (note the inclusion of block 1530). 
0096. To effect this propagation of changes, in one 
embodiment, the project Space examines the change, and 
determines what the change impacts. In the situation 
described above, the change affects user Schedules, but a 
perSon Skilled in the art will recognize that other types of 
changes are possible. For example, as described above, a 
user's project Space may alert the user when actions occur on 
background projects: in this case, the change is the action in 
the background project. 
0097. Returning to the explanation of how changes are 
propagated, once the project space knows what the change 
impacts, the affected objects are examined. If the affected 
objects are linked to yet further objects, the change is 
reported to the other objects. In this manner, a change may 
ripple through all projects, affecting objects that might 
otherwise be considered totally disconnected from the 
change. 
0098. It may happen that the change creates a conflict. 
For example, in FIG. 15C, Alice schedules the project 
meeting 1535 for project 1 on March 18, from 5:00 PM to 
6:00 PM, as shown in schedule 1540. Obviously, this 
conflicts with the meeting for project 2. (Although Alice 
would know, from the team schedule, that Brian was not 
available at the time Selected for the meeting, Alice might 
have Selected the meeting time anyway, for lack of any 
non-conflicting alternative.) This conflict may be resolved in 
several different ways. For example, Brian may be notified 
of the Scheduling conflict (perhaps with an urgent pop-up in 
his project space or personal workSpace). Then, Brian may 
update the Scheduling for the meeting for project 1 to a 
different time. 

0099 Another way to resolve the conflict is to assign 
priorities to projects. ASSuming that project 1 has a higher 
priority than project 2, a prioritizer might automatically 
reschedule the meeting for project 2 to a different time, when 
all participants are available. For example, in FIG. 16, 
prioritizer 245 is shown taking information 1605 and 1610 
about the conflict from each of the projects, and determining 
the priority of project 2's meeting 1515 to be lower than that 
of project 1's meeting 1535. Prioritizer 245 then changes the 
meeting time for project 2's meeting 1515 to one for which 
both participants are available but does not conflict with 
project's meeting 1535, as shown in rescheduled meetings 
1615 and 1620. Or Charles (the user who scheduled the 
meeting in the first place) may be notified that Brian is no 
longer available at the Scheduled time, and that Charles has 
to reschedule the meeting. (Of course, if project 1 has higher 
priority than project 2, the project Space would probably not 
reschedule the meeting for project 2 automatically, but 
would force Charles to take Some action to resolve the 
conflict: for example, to find another time for the meeting.) 
0100 Consider yet another example of an advantage 
offered by the integrated environment of embodiments of the 
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invention. A user receives an e-mail, inviting him to join a 
project. If the user drags the e-mail into his personal 
workspace (discussed below), several things happen auto 
matically. First, the user is added as a member of the team. 
This means that his Schedule is added to the project Space, 
the project is added to his personal WorkSpace, and his avatar 
is added to the project Space of other users, among other 
things. Any currently Scheduled meetings are added to the 
user's Schedule and any conflicts are highlighted (and poten 
tially resolved automatically). Documents are added to his 
WorkSpace, So that the user may review documents relating 
to the project. A perSon Skilled in the art will recognize other 
consequences of the user accepting membership in the 
project. 

0101 One feature of described embodiments of the 
invention is that the project does not need to include a lead 
member. In the prior art, projects included Someone who 
would have the responsibility of “motivating” the other team 
members. For this to work, either the lead member had to 
have more authority (either from his or her position within 
the busineSS or Superimposed for purposes of the lead 
member position). But having an individual be responsible 
for “encouraging performance by otherS is a poor model. It 
is better for employees to be self-motivated. Embodiments 
of the invention encourage Self-motivation. AS team mem 
berS See what other users have accomplished, the members 
are encouraged to pull their weight in the team. One user 
completing his or her work on time encourages other users 
to do the same. 

0102 FIGS. 17A-17B show a flowchart of the procedure 
for propagating changes acroSS projects in the Systems of 
FIGS. 1A-1C, according to an embodiment of the invention. 
In FIG. 17A, at block 1705, the system receives a change to 
a project. At block 1710, the system determines whether 
there are any members of the changed project that have not 
yet been considered. If there are, then at block 1715, the 
System determines a user who is member of the project. At 
block 1720, the system determines other projects of which 
that user is a member. 

0103) At block 1725 (FIG. 17B), the system decides 
whether or not the change affects any of the other projects. 
If so, then at block 1730, the change is propagated to the 
affected projects. At block 1735, the system determines 
whether the propagated change creates a conflict between 
the changed project and any of the affected projects. If So, 
then at block 1740, the system determines a relative priority 
between the projects, and at block 1745, the system resolves 
the conflict using the relative priorities. 
0104. A person skilled in the art will recognize that 
blocks 1740 and 1745 represent but one way of resolving 
conflicts, and that other techniques (such as those described 
above with reference to FIGS. 15C and 16) may be used to 
resolve conflicts. 

0105 FIGS. 18A-18E show a flowchart of the procedure 
for rolling up two or more schedules in the systems of FIGS. 
1A-1C, according to an embodiment of the invention. In 
FIG. 18A, at block 1805, the system identifies two or more 
user/project combinations. At block 1810, the system checks 
whether there are any items to roll up in a combined 
Schedule. 

0106 If there are any items to display in a combined 
schedule, then at block 1815 (FIG. 18B) the system gener 
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ates a combined schedule. At block 1820, the system iden 
tifies an item from one of the user/project combinations. At 
block 1825, the system inserts the item into the combined 
schedule. At block 1830, the system checks to see if there are 
any remaining items to roll up. If So, then processing returns 
to block 1820. Otherwise, at block 1835, the system displays 
the combined schedule. (AS indicated by dashed arrow 1840, 
block 1835 may be omitted.) 
0107 FIG. 19 shows a flowchart of the procedure for 
using an architecture in the systems of FIGS. 1A-1C, 
according to an embodiment of the invention. At block 1905, 
a project is brought to the foreground. (A person skilled in 
the art will recognize that block 1905 is equally applicable 
to the personal workspace or the meeting room as well.) At 
block 1910, the system displays instances of objects, the 
instances representing various components of the project 
space. At block 1915, the system displays a link to another 
project. At block 1920, the system receives a notice about an 
action in the other project. At block 1925, the system 
displays information about the action in the other project to 
the user. At block 1930, the system flashes the link to the 
other project, as an alert to the user. At block 1935, the 
System permits the user to use an instance of one object with 
a method of another object, perhaps by dragging the first 
object onto the other object (block 1940). 
0108) As shown by dashed arrows 1945, 1950, and 1955, 
representing different traversals through the flowchart of 
FIG. 19, some or all of blocks 1915-1935 may be omitted, 
if desired. In addition, as shown by dashed arrow 1960, 
blocks 1935-1940 may be repeated, as often as desired. 

0109 The following discussion is intended to provide a 
brief, general description of a Suitable machine in which 
certain aspects of the invention may be implemented. Typi 
cally, the machine includes a System bus to which is attached 
processors, memory, e.g., random access memory (RAM), 
read-only memory (ROM), or other state preserving 
medium, Storage devices, a Video interface, and input/output 
interface ports. The machine may be controlled, at least in 
part, by input from conventional input devices, Such as 
keyboards, mice, etc., as well as by directives received from 
another machine, interaction with a virtual reality (VR) 
environment, biometric feedback, or other input signal. AS 
used herein, the term “machine” is intended to broadly 
encompass a Single machine, or a System of communica 
tively coupled machines or devices operating together. 
Exemplary machines include computing devices Such as 
personal computers, WorkStations, Servers, portable comput 
ers, handheld devices, telephones, tablets, etc., as well as 
transportation devices, Such as private or public transporta 
tion, e.g., automobiles, trains, cabs, etc. 

0110. The machine may include embedded controllers, 
Such as programmable or non-programmable logic devices 
or arrays, Application Specific Integrated Circuits, embed 
ded computers, Smart cards, and the like. The machine may 
utilize one or more connections to one or more remote 
machines, Such as through a network interface, modem, or 
other communicative coupling. Machines may be intercon 
nected by way of a physical and/or logical network, Such as 
an intranet, the Internet, local area networks, wide area 
networks, etc. One skilled in the art will appreciated that 
network communication may utilize various wired and/or 
wireleSS short range or long range carriers and protocols, 
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including radio frequency (RF), Satellite, microwave, Insti 
tute of Electrical and Electronics Engineers (IEEE) 802.11, 
Bluetooth, optical, infrared, cable, laser, etc. 
0111. The invention may be described by reference to or 
in conjunction with associated data including functions, 
procedures, data Structures, application programs, etc. which 
when accessed by a machine results in the machine per 
forming tasks or defining abstract data types or low-level 
hardware contexts. ASSociated data may be Stored in, for 
example, the Volatile and/or nonvolatile memory, e.g., 
RAM, ROM, etc., or in other storage devices and their 
asSociated Storage media, including hard-drives, floppy 
disks, optical Storage, tapes, flash memory, memory Sticks, 
digital Video disks, biological Storage, etc. ASSociated data 
may be delivered over transmission environments, including 
the physical and/or logical network, in the form of packets, 
Serial data, parallel data, propagated Signals, etc., and may 
be used in a compressed or encrypted format. ASSociated 
data may be used in a distributed environment, and Stored 
locally and/or remotely for machine access. 
0112 Having described and illustrated the principles of 
the invention with reference to illustrated embodiments, it 
will be recognized that the illustrated embodiments may be 
modified in arrangement and detail without departing from 
Such principles. And, though the foregoing discussion has 
focused on particular embodiments, other configurations are 
contemplated. In particular, even though expressions Such as 
“in one embodiment' or the like are used herein, these 
phrases are meant to generally reference embodiment poS 
Sibilities, and are not intended to limit the invention to 
particular embodiment configurations. AS used herein, these 
terms may reference the same or different embodiments that 
are combinable into other embodiments. 

0113 Consequently, in view of the wide variety of per 
mutations to the embodiments described herein, this detailed 
description and accompanying material is intended to be 
illustrative only, and should not be taken as limiting the 
scope of the invention. What is claimed as the invention, 
therefore, is all Such modifications as may come within the 
Scope and Spirit of the following claims and equivalents 
thereto. 

1. A System for use by at least a first user, comprising: 

a first project including the first user as a member; 
a Second project; 

a change to the first project; and 
propagation arrangement for propagating the change to 

the Second project. 
2. A System according to claim 1, wherein the propagation 

arrangement includes: 

a first determiner for determining that the first user is a 
member of the first project, and 

a Second determiner for determining if the first user is a 
member of the Second project. 

3. A System according to claim 1, wherein: 

the change includes a Scheduled time during which the 
first user is working on the first project; and 
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the propagation arrangement includes a Schedule changer 
for changing a Schedule of the Second project to reflect 
that the first user is unavailable. 

4. A System according to claim 1, wherein: 
the change includes a first date for a first deliverable of the 

first project; 
the Second project includes a Second date for a Second 

deliverable of the Second project; and 
the propagation arrangement includes a third determiner 

for determining a conflict between the first date for the 
first deliverable and the second date for the second 
deliverable. 

5. A System according to claim 4, wherein: 
the first project includes a first priority; 
the Second project includes a Second priority; and 
the propagation arrangement includes a prioritizer to 

resolve the conflict. 
6. An architecture for a first project, comprising: 
a document repository; 
a team Schedule; 
a user list; 
a meeting room; 
at least one tool; and 

a link to at least a Second project. 
7. An architecture according to claim 6, wherein each of 

the document repository, the team Schedule, the user list, the 
meeting room, and the one tool is an instance of an object. 

8. An architecture according to claim 6, wherein the at 
least one tool includes a chat tool, a Search tool, an instant 
message tool, a meeting Scheduler tool, a mail tool, and a 
contact tool. 

9. An architecture according to claim 6, wherein the user 
list includes at least information about a first user, the 
information about the first user including data drawn from a 
Set including: a picture, a Video Segment, an audio Segment, 
a location, a time at the location, an indicator Showing if the 
user is currently available, a mood indicator, and a link to 
additional data about the user. 

10. An architecture according to claim 9, wherein the 
information about the first user further includes data describ 
ing an input of the first user to the first project. 

11. An architecture according to claim 6, wherein the 
meeting room includes a persistent Store, the persistent Store 
including at least one file that may be accessed by all users 
listed in the user list. 

12. An architecture according to claim 11, wherein the 
meeting room further includes a playback of a change to the 
one file. 

13. An architecture according to claim 12, wherein the 
playback includes an identity of a user who made the change 
to the one file and the time the user made the change to the 
file. 

14. An architecture according to claim 6, wherein the link 
to the Second project includes an indicator if an action has 
occurred in the Second project. 

15. An architecture according to claim 6, further com 
prising an exchanger for exchanging the first project and the 
Second project. 
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16. A roll-up tool, comprising: 
a first Schedule for a first user/project combination; 
a Second Schedule for a Second user/project combination; 

and 

a Schedule combiner for combining the first Schedule and 
the Second Schedule into a combined Schedule. 

17. A roll-up tool according to claim 16, further compris 
ing a display for displaying the combined Schedule. 

18. A method for propagating changes acroSS projects, 
comprising: 

receiving a change to a first project; 
determining at least a first user who is a member of the 

first project; 
determining at least a Second project of which the first 

user is a member; and 
determining if the change to the first project affects the 

Second project. 
19. A method according to claim 18, further comprising, 

if the change to the first project affects the Second project, 
propagating the change to the Second project. 

20. A method according to claim 19, wherein propagating 
the change includes: 

determining that a conflict exists between a Schedule of 
the first project and a Schedule of the Second project; 

determining a relative priority between the first project 
and the Second project; and 

resolving the conflict using the relative priority. 
21. A method rolling up a Schedule, comprising: 
identifying at least two user/project combinations, 
identifying at least one Schedule item from each of the 

user/project combinations, each Schedule item includ 
ing a time and duration; 

generating a combined Schedule; and 
inserting into the combined Schedule each identified 

Schedule item according to the Schedule item's time 
and duration. 

22. A method according to claim 21, further comprising 
displaying the combined Schedule. 

23. A method for using an architecture, comprising: 
bringing a first project to the foreground; 
displaying at least a first object instance and a Second 

object instance, the first object instance and the Second 
object instance being instances of objects drawn from 
a Set including: a document repository, a team Schedule, 
a user list, a meeting room, and at least one tool; and 

utilizing a datum from the first object instance in a method 
of the Second object instance. 

24. A method according to claim 23, wherein bringing a 
first project to the foreground includes displaying a link to 
a Second project. 

25. A method according to claim 24, further comprising: 
receiving notice that an action has occurred in the Second 

project; and 
displaying information about the action in the Second 

project. 
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26. A method according to claim 25, wherein displaying 
information about the action includes flashing the link to the 
Second project. 

27. A method according to claim 23, wherein utilizing a 
datum includes dragging the first object instance onto the 
Second object instance. 

28. An article comprising a machine-accessible media 
having associated data, wherein the data, when accessed, 
results in a machine performing: 

receiving a change to a first project; 
determining at least a first user who is a member of the 

first project; 
determining at least a Second project of which the first 

user is a member; and 
determining if the change to the first project affects the 

Second project. 
29. An article according to claim 28, wherein the 

machine-accessible media further includes data, when 
accessed, results in the machine performing, if the change to 
the first project affects the Second project, propagating the 
change to the Second project. 

30. An article according to claim 29, wherein propagating 
the change includes: 

determining that a conflict exists between a Schedule of 
the first project and a Schedule of the Second project; 

determining a relative priority between the first project 
and the Second project; and 

resolving the conflict using the relative priority. 
31. An article comprising a machine-accessible media 

having associated data, wherein the data, when accessed, 
results in a machine performing: 

identifying at least two user/project combinations, 
identifying at least one Schedule item from each of the 

user/project combinations, each Schedule item includ 
ing a time and duration; 

generating a combined Schedule; and 
inserting into the combined Schedule each identified 

Schedule item according to the Schedule item's time 
and duration. 

32. An article according to claim 31, wherein the 
machine-accessible media further includes data, when 
accessed, results in the machine performing displaying the 
combined Schedule. 

33. An article comprising a machine-accessible media 
having associated data, wherein the data, when accessed, 
results in a machine performing: 

bringing a first project to the foreground; 

displaying at least a first object instance and a Second 
object instance, the first object instance and the Second 
object instance being instances of objects drawn from 
a Set including: a document repository, a team Schedule, 
a user list, a meeting room, and at least one tool; and 

utilizing a datum from the first object instance in a method 
of the Second object instance. 

34. An article according to claim 33, wherein bringing a 
first project to the foreground includes displaying a link to 
a Second project. 
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35. An article according to claim 34, wherein the 36. An article according to claim 35, wherein displaying 
machine-accessible media further includes data, when information about the action includes flashing the link to the 
accessed, results in the machine performing receiving notice Second project. 

37. An article according to claim 33, wherein utilizing a 
datum includes dragging the first object instance onto the 
Second object instance. 

that an action has occurred in the Second project; and 

displaying information about the action in the Second 
project. k . . . . 


